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Description 

The present invention relates to a method and to an 
apparatus for synchronising clocks being connected to 
a network system. 

Background 

Many devices (in particular white goods or brown 
goods) in a household may contain a clock. Some sys- 
tems allow to connect all these devices and the related 
clocks to a common bus or network. The commands for 
controlling the clocks are in general limited to reading 
or writing a given time or to broadcasting the time of a 
given clock to one dedicated device or to the entire sys- 
tem or to a part of the system. An example home bus 
system is described in Esprit Home Systems Specifica- 
tion 1.1, ESPRIT project 6782. In such known systems 
it is not specified in which manner a clock should react 
if it receives the time broadcast by another clock. So, it 
is possible to initialise all clocks to a given time (e.g. by 
a user action, which creates a 'write time' broadcast to 
the entire system), but due to tolerances in the different 
clocks, so achieved synchronisation will not be main- 
tained. Regular broadcasting by a special device 'mas- 
ter clock' has the disadvantage of introducing one de- 
vice with different capabilities. In case there are several 
master clocks, conflicts may occur and the advantages 
of a high precision clock will fade away if a lower preci- 
sion master clock overrides it. 

From EP-A-0 548 381 a method for synchronising 
clocks in hierarchically subdivided computer networks 
is known. There is one high precision clock provided in 
a computer which is positioned at the highest hierarchi- 
cal level. This clock is the master clock of the system 
and synchronises all clocks at the next lower hierarchi- 
cal level by sending timestamps. The clocks at the sec- 
ond lower hierarchical level are synchronised by times- 
tamps which are broadcast by a sub-master clock of the 
next higher level. Therefore, not all clocks in the system 
are synchronised by identical time stamp messages. 

In GB-A-2 022 881 a programmed digital secondary 
clock is disclosed, which is arranged to function as a 
master clock, a sub-master clock or a slave clock. It is 
revealed, that the programmed digital secondary clock 
will be used in a system where identical units are con- 
nected in daisy chain to provide a continuously updated 
real time count at remote locations such as in an airport, 
hospital, school, etc.. Each unit sends its updated real 
time count in serial data format to the next unit of the 
daisy chain. Each unit acting as a slave clock checks 
whether there is a malfunction at the previous master 
clock and starts operating as a master clock when a mal- 
function is detected. 

Invention 

It is one object of the invention to guarantee initial 



synchronisation and keeping of synchronisation be- 
tween real time clocks in a bus connecting distributed 
devices. This object is reached by the methods dis- 
closed in claims 1 and 3. 
5 It is a further object of the invention to disclose an 
apparatus which utilises the inventive method. This ob- 
ject is reached by the apparatus disclosed in claims 11 
and 12. 

A good synchronising system should care about the 
10 precision of different clock types: 

• non initialised 

• display only, no timer included 

• battery driven low precision 
is • 50Hz driven 

• quartz driven 

• official time distributed via radio (for a specific time 
zone) 

• user intervention 

20 

This list can be interpreted as a list of priorities, user 
intervention having the highest. Higher priority clocks 
should set the time of lower priority clocks (in case there 
are tuners in the system which receive the time from dif- 
2$ ferent time zones, it is supposed that only the time of 
one time zone will be transmitted to the rest of the sys- 
tem). 

The first proposal for solving the problem is as fol- 
lows: 

30 

• every clock broadcasts (datagram distribution) its 
time periodically 

• the broadcast period is dependent on the precision 
(higher precision leads to a shorter period) 

35 • every clock which receives a broadcast updates its 
time 

• every clock which receives a broadcast resets its 
counter of the broadcast period 

• user intervention initiates an immediate broadcast 

40 

In this manner only the clock with the highest precision 
broadcasts its time to the system, but whenever it fails 
the next lower precision clock takes over the broadcast- 
ing automatically. The broadcast periods are defined as 

45 factorial periods of a preselected time period, e.g. a 
minute (e.g. 5, 6, 12, 15, 20, 30, 60 seconds), and are 
synchronised to the preselected time unit. 

Then, all clocks displaying hours (hh) and minutes 
(mm) only will receive their time with no extra cost. 

so Another proposal is, that all devices will broadcast 
the time with an equal period (say one minute), but with 
a different phase (in seconds, e.g. highest precision 
clock at hh:mm:50, next lower precision clock at hh:mm: 
52, etc.; or highest precision clock at hh:mm:00, next 

ss lower precision clock at hh:mm:02, etc.), but only if no 
broadcast was received in the preceding time period. In 
the latter case, traffic on the network is independent of 
the precision of the different clocks. The displays are 
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either slightly out of time or will need internal second 
counting capability. 

In both proposals, time broadcasting may be done 
to the entire system or to a group, or subgroup, of clocks 
only. 

A disadvantage of the both above described kinds 
of synchronising is that the risk of collisions between two 
devices of equal precision is enhanced (causing higher 
traffic on the network), at least on media without collision 
avoidance (e.g. current carrier transmission on power 
lines), or if repetition is handled in the lower protocol lay- 
ers only. 

According to the invention, there are two proposals: 
Phase of transmission depends on precision 

• every clock receiving a time broadcast of the same 
or higher precision class does not broadcast for a 
certain amount of time (e.g. N minutes). The preci- 
sion class of the broadcaster can be easily derived 
from the phase of the time broadcast (e.g. seconds 
count). 

• this amount of time (e.g. N minutes) is a random or 
pseudo-random value, depending on some internal 
state of the instance of this device (and not only on 
the present time). Two possibilities: these values 
may be changed periodically or after each transmis- 
sion. 

Frequency of transmission depends on precision 

• every clock receiving a time broadcast of any pre- 
cision class does not broadcast for a certain amount 
of time (e.g. N minutes). 

• this amount of time (e.g. N minutes) is a random or 
pseudo-random value, it depends a.o. on the preci- 
sion of this clock, so that higher precision clocks will 
wait (in average) for a shorter time. 

In principle, the inventive method is suited for syn- 
chronising clocks being connected to a network system, 
whereby: 

said clocks may belong to different precision class- 
es; 

- the time of every clock is broadcast within said net- 
work system after expiry of a pre-selected time pe- 
riod, whereby a higher of said precision classes is 
associated with a shorter time period and time pe- 
riod counting means are related to each of said 
clocks; 

- every clock which receives said broadcast updates 

- its time and the related time period counting means 
are reset, 

or whereby: 

said clocks may belong to different precision class- 



es; 

- the time of every clock is broadcast within said net- 
work system having a pre-selected phase, which is 
related to said precision class in such a way that the 

5 broadcast time related to a higher of said precision 
classes is earlier, and having a pre-selected broad- 
cast time period, which is independent of said pre- 
cision class; 

- the time of a specific clock is broadcast only, when 
10 the clock has received no related time from a clock 

belonging to a higher precision class; 

every clock which receives said broadcast updates 

its time. 

is Advantageous additional embodiments of the in- 
ventive method are resulting from the respective de- 
pendent claims. 

in principle the inventive apparatus for synchronis- 
ing clocks being connected to a network system is re- 

20 lated to a method according to any of claims 1 to 1 0 and 
includes: 

■ a clock which may belong to different precision 
classes; 

25 - bus interface means which broadcast the time of 
said clock within said network system after expiry 
of a pre-selected time period, which is related to 
said precision class in such a way that a higher of 
said precision classes is associated with a shorter 

30 time period, whereby time period counting means 
are related to said clock; 

interrupt means which interrupt time transmission 
from said clock to said bus interface means during 
a certain time period after each reception of time 

35 information by said bus interface means, whereby 
the time of said clock is broadcast only, when the 
bus interface means have received no related time 
from a clock belonging to a higher precision class 
and whereby the time of said clock is updated when 

40 receiving said broadcast time information and said 
time period counting means are reset, 

or includes: 

45 - a clock which may belong to different precision 
classes; 

- bus interface means which broadcast the time of 
said clock within said network system having a pre- 
selected phase, which is related to said precision 

so class in such a way that the broadcast time related 
to a higher of said precision classes is earlier, and 
having a pre-selected broadcast time period, which 
is independent of said precision class; 

- interrupt means which interrupt time transmission 
55 from said clock to said bus interface means during 

a certain time period after each reception of time 
information by said bus interlace means, whereby 
the time of said clock is broadcast only, when the 
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bus interface means have received no related time 
from a clock belonging to a higher precision class 
and whereby the time of said clock is updated when 
receiving said broadcast time information. 

Advantageous additional embodiments of the in- 
ventive apparatus are resulting from the respective de- 
pendent claim. 

Drawing 

Preferred embodiments of the invention are de- 
scribed with reference to the accompanying drawing, 
which shows in: 
Fig. 1 • 

Preferred embodiments 

In a real system there is some delay in datagram 
distribution (routers, time for medium access). This de- 
lay may vary considerably over the time. For this reason 
every clock should reset its internal time only in case of 
major and/or repeated differences to the time received. 
But this can be left to the designer of the clock - never- 
theless the choice should be made keeping in mind the 
time difference between broadcasts of different preci- 
sion classes, so that it is guaranteed that every clock 
will be overwritten, at least on the long term, by broad- 
casts of higher precision classes. 
The distribution of time in the described manner is not 
limited to the time of day. E.g. the date may be distrib- 
uted with the time in every time period, or could be dis- 
tributed only on longer periods, but only by the device 
which succeeded to distribute its time. 

A internal clock CLK continuously distributes the lo- 
cal time inside a device (coffee machine, cooker, dish 
washer, washing machine, heating system, air condi- 
tioner FM receiver, TV set, VCR). A bus interface unit 
BIU receives time information RXVE from a bus. Time 
information TXMIT is sent to the bus only when the con- 
trolled switch CSW1 is closed. This switch is controlled 
by a delaying block DBL which interrupts time transmis- 
sion during a certain time period after each reception of 
time information (and possibly allows transmission only 
at fixed intervals corresponding to the internal time). 
Incoming time information RXVE is allowed to set the 
internal clock CLK only when a second controlled switch 
CSW2 is closed. This switch may be closed continuous- 
ly in a simple embodiment, or can be controlled by a 
digital filter circuit Fl which compares the internal (output 
of CLK) and the received time and allows updating only 
when a significant difference over a certain period is de- 
tected. ^ , 
Supplementary blocks D1 , D2 compensating the delay 
of time distribution within the network may be included. 

Advantageously, in a bus system with more than 
one real time clock initial synchronisation will be 
achieved without user intervention (if at least one of the 
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clocks is initialised). Synchronisation will be kept, while 
highest precision clocks take priority over lower preci- 
sion ones. Even if the controlling clock fails, the next 
lower priority clock will automatically take over the task 
of controlling the system. Updating is still possible by 
manual intervention from any point of the system. Bus 
traffic is kept low. 



10 Claims 

1 . Method for synchronising clocks (CLK) being con- 
nected to a network system, characterised by the 
steps of : 

choosing said clocks to belong to different pre- 
cision classes; 

broadcasting the time of every clock (TXMIT) 
within said network system after expiry of a pre- 
selected time period, whereby a higher of said 
precision classes is associated with a shorter 
time period and time period counting means are 
related to each of said clocks, whereby within 
these steps every clock which receives said 
broadcast (RXCE) updates its time and the re- 
lated time period counting means are reset. 

2. Method according to claim 1 , characterised in that 
every clock (CLK) receiving a time broadcast of any 
precision class does not broadcast its time within a 
further time period which is higher than said pre- 
selected time period. 

3 Method for synchronising clocks (CLK) being con- 
nected to a network system, characterised by the 
steps of: 

choosing said clocks to belong to different pre- 
cision classes; 

broadcasting the time of every clock (TXMIT) 
within said network system having a pre-select- 
ed phase, which is related to said precision 
class in such a way that the broadcast time re- 
lated to a higher of said precision classes is ear- 
lier, and having a pre-selected broadcast time 
period, which is independent of said precision 
class 

broadcasting the time of a specific clock only, 
when the clock has received no related time 
from a clock belonging to a higher precision 
class; 

whereby within these steps every clock which 
receives said broadcast (RXVE) updates its 
time. 

Method according to claim 3, characterised in that 
every clock (CLK) receiving a time broadcast of the 
same or higher precision class does not broadcast 
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its time within a further time period which is higher 
than said pre-selected time period. 

5. Method according to any of claims 1 to 4, charac- 
terised in that said further time period is a random 
or pseudo-random value, depending on some inter- 
nal state of a device to which the clock (CLK) be- 
longs and depending not only on the present time, 
whereby these values are changed periodically or 
after each time broadcast. 

6. Method according to any of claims 1 to 5, charac- 
terised in that said time is broadcast (TXMIT) only 
to a part of the clocks belonging to said network sys- 
tem. 

7. Method according to any of claims 1 to 6, charac- 
terised in that said pre-selected time period is a 
factorial period of a minute. 

8. Method according to any of claims 1 to 7, charac- 
terised in that in case tuners related to said clocks 
(CLK) receive the time of different time zones, one 
of said zone times is selected for broadcasting with- 
in said network system. 

9. Method according to any of claims 1 to 8, charac- 
terised in that when evaluating the internal time of 
a clock (CLK) and the time broadcast within said 
network system the delay of time distribution within 
said network system is compensated using appro- 
priate delay means (D1, D2). 

10. Method according to any of claims 1 to 9, charac- 
terised in that digital filter means (Fl) compare the 
internal time of a clock (CLK) and the time (RXVE) 
broadcast within said network system and allow 
(CSW2) updating only when a difference exceeding 
a pre-selected threshold over a pre-selected obser- 
vation period is detected. 

11. Apparatus for synchronising clocks being connect- 
ed to a network system, according to the method of 
any of claims 1,2 and 5 to 10 and including: 

a clock (CLK) which belongs to one precision 
class out of a plurality of different precision 
classes; 

bus interface means (BUI) which are capable 
to broadcast (TXMIT) the time of said clock 
within said network system after expiry of a pre- 
selected time period, which is related to said 
one precision classe in such a way that a higher 
of said precision classes is associated with a 
shorter time period, whereby time period count- 
ing means are related to said clock; 
interrupt means (DBL, CSW1) which are capa- 
ble to interrupt time transmission from said 
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clock to said bus interface means during a cer- 
tain time period after each reception of time in- 
formation (RXVE) by said bus interface means, 
whereby the time of said clock is broadcast on- 
ly, when the bus interface means have received 
no related time from a clock belonging to a high- 
er precision class and whereby the time of said 
clock is updated when receiving said broadcast 
time information (RXVE) and said time period 
counting means are reset. 

12. Apparatus for synchronising clocks being connect- 
ed to a network system, according to the method of 
any of claims 3 to 10 and including: 

a clock (CLK) which belongs to one precision 
class out of a plurality of different precision 
classes; 

bus interface means (BUI) which are capable 
to broadcast (TXMIT) the time of said clock 
within said network system having a pre-select- 
ed phase, which is related to said one precision 
class in such a way that the broadcast time re- 
lated to a higher of said precision classes is ear- 
lier, and having a pre-selected broadcast time 
period, which is independent of said precision 
class; 

interrupt means (DBL, CSW1) which are capa- 
ble to interrupt time transmission from said 
clock to said bus interface means during a cer- 
tain time period after each reception of time in- 
formation (RXVE) by said bus interface means, 
whereby the time of said clock is broadcast on- 
ly, when the bus interface means have received 
no related time from a clock belonging to a high- 
er precision class and whereby the time of said 
clock is updated when receiving said broadcast 
time information (RXVE). 



40 13. Apparatus according to claim 11 or 12, character- 
ised in that digital filter means (Fl) compare the in- 
ternal time of said clock (CLK) and the time (RXVE) 
broadcast within said network system and allow up- 
dating of the clock time only when a difference ex- 

45 ceeding a pre-selected threshold over a pre-select- 
ed observation period is detected. 
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Patentanspruche 

1. Verfahren zur Synchronisation von an einem Netz- 
werkangeschlossenen Uhren (CLK), gekennzeich- 
net durch die folgenden Schritte: 

Auswahl der Uhren so, daB sie zu verschiede- 
nen Genauigkeitsklassen gehdren; 
Senden der Zeit jeder Uhr (TXMIT) in dem 
Netzwerk nach Ablauf einer vorgewahlten Zeit- 
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dauer, wobei eine hohere der Genauigkeits- 
klassen einer kurzeren Zeitdauer zugeordnet 
ist und die Zahlmittei fur die Zeitdauer mit jeder 
der Uhren in Beziehung stehen, wobei in die- 
sen Schritten jede die Sendung (RXCE) emp- 
fangende Uhr ihre Zeit aktualisiert und die in 
Beziehung stehenden Zahlmittei fur die Zeit- 
dauer ruckgesetzt werden. 

!. Verfahren nach Anspruch 1 , 

dadurch gekennzeichnet, daB jede eine Zeitsen- 
dung einer Genauigkeitsklasse empfangende Uhr 
(CLK) ihre Zeit innerhalb einer weiteren Zeitdauer 
nicht sendet, die langer ist ais die vorgewahlte Zeit- 
dauer. 

3. Verfahren zur Synchronisation von an einem Netz- 
werk angeschlossenen Uhren (CLK), gekennzeich- 
net durch foigende Schritte: 

Auswahl der Uhren derart, daB ste zu verschie- 
denen Genauigkeitsklassen gehoren; 
Senden der Zeit jeder Uhr (TXMIT) in dem 
Netzwerk mit einer vorgewahlten Phase, die 
derart mit der Genauigkeitsklasse in Beziehung 
stent, daB die einer hdheren der Genauigkeits- 
klassen zugeordnete Sendezeit f ruher liegt, so- 
wie mit einer vorgewahlten Sendezeitdauer, die 
von der Genauigkeitsklasse unabhangig ist; 
Senden der Zeit einer bestimmten Uhr nur 
dann t wenn die Uhr keine zugehorige Zeit von 
einer zu einer hoheren Genauigkeitsklasse ge- 
horenden Uhr empfangen hat; 
wobei in diesen Schritten jede Uhr, die die Sen- 
dung (RXVE) empfangt, ihre Zeit aktualisiert. 

4. Verfahren nach Anspruch 3, 

dadurch gekennzeichnet, daB jede Uhr (CLK), die 
eine Zeitsendung derselben oder einer hoheren 
Genauigkeitsklasse empfangt, ihre Zeit innerhalb 
einer weiteren Zeitdauer, die langer ist als der vor- 
gewahlte Zeitraum, ihre Zeit nicht sendet. 

5. Verfahren nach einem der Anspruche 1 bis 4, 
dadurch gekennzeichnet, daB die weitere Zeitdauer 
ein Zufalls- oder Pseudo-Zufallswert ist, abhangig 
von dem internen Zustand eines Gerates, zu der die 
Uhr (CLK) gehort, und abhangig nicht nur von der 
jeweiligen Zeit, wobei diese Werte periodisch oder 
nach jeder Zeitsendung geandert werden. 

6. Verfahren nach einem der Anspruche 1 bis 5, 
dadurch gekennzeichnet, daB die Zeit nur an einen 
Teil der zu dem Netzwerk gehorenden Uhren ge- 
sendet wird (TXMIT). 

7. Verfahren nach einem der AnsprOche 1 bis 6, 
dadurch gekennzeichnet, daB die vorgewahlte Zeit- 



dauer eine faktorielle Dauer einer Minute ist. 

8. Verfahren nach einem der Anspruche 1 bis 7, 
dadurch gekennzeichnet, daB in dem Fall, daB den 
5 Uhren (CLK) zugeordnete Tuner die Zeit von ver- 
schiedenen Zeitzonen empfangen, einedieserZeit- 
zonen fur die Sendung in dem Netzwerk ausge- 
wahlt wird. 

10 9. Verfahren nach einem der Anspruche 1 bis 8, 

dadurch gekennzeichnet, daB dann, wenn die inter- 
ne Zeit einer Uhr (CLK) und die Zeitsendung in dem 
Netzwerk ausgewertet werden, die Verzogerung in 
der Zeitverteilung in dem Netzwerk durch Anwen- 
dung geeigneter Verzogerungsmittel (D1 , D2) kom- 
pensiert wird. 

10. Verfahren nach einem der Anspruche 1 bis 9, 
dadurch gekennzeichnet, daB digitate Filtermittel 
(Fl) die interne Zeit einer Uhr (CLK) und die in dem 
Netzwerk gesendete Zeit (RXVE) vergleichen und 
eine Aktualisierung nur dann ermoglichen (CSW2), 
wenn eine einen vorgewahlten Schwellwert uber ei- 
ne vorgewahlte Beobachtungsdauer ubersteigende 
Differenz festgestellt wird. 
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11. Vorrichtung zur Synchronisation von an einem 
Netzwerk angeschlossenen Uhren gemaB den Ver- 
fahren nach einem der Anspruche 1 , 2 und 5 bis 1 0, 
30 enthaltend: 

eine Uhr (CLK), die zu einer Genauigkeitsklas- 
se aus einer Vielzahl von verschiedenen Ge- 
nauigkeitsklassen gehort; 

3$ Bus-Schnittstellenmittel (BlU), die in der Lage 

sind, die Zeit der Uhr in dem Netzwerk nach Ab- 
laut einer vorgewahlten Zeitdauer zu senden 
(TXMIT), die mit der einen Genauigkeitsklasse 
derart in Beziehung stent, daB eine hohere der 

40 Genauigkeitsklassen einer kurzeren Zeitdauer 

zugeordnet ist, wobei Zahlmittei fOr die Zeitdau- 
er der Uhr zugeordnet sind; 
Unterbrechungsmittel (DBL, CSW1), die in der 
Lage sind, die Zeitubertragung von der Uhr zu 

45 den Bus-Schnittstellenmitteln wahrend einer 

bestimmten Zeitdauer nach jedem Empfang 
der Zeitinformation (RXVE) durch die Bus- 
Schnittstellenmittel zu unterbrechen, wobei die 
Zeit der Uhr nur dann gesendet wird, wenn die 

so Bus-Schnittstellenmittel keine zugehorige Zeit 

von einer zu einer hoheren Genauigkeitsklasse 
gehorenden Uhr empfangen haben, und wobei 
die Zeit dieser Uhr aktualisiert wird, wenn die 
Information (RXVE) uber die Sendezeit emp- 

55 fangen wird und die Zahlmittei fur die Zeitdauer 

zu ruckgesetzt sind. 

12. Vorrichtung zur Synchronisation von an einem 
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Netzwerk angeschlossenen Uhren nach dem Ver- 
fahren eines der Anspruche 3 bis 10, enthaltend: 

eine Uhr (CLK), die zu einer Genauigkeitsklas- 
se aus einer Vielzahl von unterschiedlichen 
Genauigkeitsklassen gehort; 
Bus-Schnittstellenmittel (BlU), die in der Lage 
sind, die Zeit der Uhr in dem Netzwerk mit einer 
vorgewahlten Phase zu senden, die derart mit 
der einen Genauigkeitsklasse in Beziehung 
steht, daG die einer hoheren der Genauigkeits- 
klassen zugeordnete Sendezeit fruher liegt, 
und die eine vorgewahlte Sendezeitdauer auf- 
weisen, die unabhangig ist von der Genauig- 
keitsklasse; 

Unterbrechungsmittel (DBL, CSW1), die in der 
Lage sind, die Zeitubertragung von der Uhr zu 
den Bus-Schnittstellenmitteln wahrend einer 
bestimmten Zeitdauer nach jedem Empfang 
der Zeitinformation (RXVE) durch die Bus- 
Schnittstellenmittel zu unterbrechen, wobei die 
Zeit der Uhr nur dann gesendet wird, wenn die 
Bus-Schnittstellenmittel keine zugehorige Zeit 
von einer zu einer hoheren Genauigkeitsklasse 
gehorenden Uhr empfangen haben, und wobei 
die Zeit der Uhr aktualisiert wird, wenn die In- 
formation (RXVE) Qber die Sendezeit empfan- 
gen wird. 

13. Vorrichtung nach Anspruch 11 oder 12, 

dadurch gekennzeichnet, daB digitate Filtermittel 
(Fl) die interne Zeit der Uhr (CLK) und die in dem 
Netzwerk gesendete Zeit (RXVE) miteinander ver- 
gleichen und eine Aktualisierung der Uhr nur dann 
ermoglichen, wenn eine einen vorgewahlten 
Schwellwert uber eine vorgewahlte Beobachtungs- 
zeit Obersteigende Differenz festgestellt wird. 
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Revendications 

1. Procede de synchronisation des horloges (CLK) 
connectees a un reseau, caracterise par les etapes 
suivantes : 

- Selection desdites horloges appartenant a des 
niveaux de precision differents, 

Diffusion du signal horaire de chaque horloge 
(TXMIT) dans ledit reseau apres expiration 
d'un intervalle de temps preselectionne ou un 
niveau de precision plus eleve desdits niveaux 
de precision est associe avec un intervalle de 
temps plus court et les dispositifs de d6compte 
des intervalles de temps sont associes a cha- 
cune des horloges, ou durant ces etapes cha- 
que horloge recevant ladite emission (RXCE) 
met son heure a jour et les dispositifs de de- 
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compte des intervalles.de temps sont reinitiali- 
ses. 

Procede selon la revendication 1 , caracterise en 
ce que chaque horloge (CLK) recevant une Emis- 
sion de signal horaire d'un niveau de precision quel- 
conque ne diffuse pas son signal horaire pendant 
un intervalle de temps supplemental superieure 
au dit intervalle de temps preselectionne. 

Procede de synchronisation des horloges (CLK) 
connectees a un reseau, caracterise par les etapes 
suivantes : 

Selection desdites horloges appartenant a dif- 
ferents niveaux de precision 

Diffusion du signal horaire de chaque horloge 
(TXMIT) dans ledit reseau avec une phase pre" - 
setectionnee liee au niveau de precision de tel- 
le sorte que remission du signal horaire asso- 
ciee au niveau de precision ie plus Sieve inter- 
vient plus t6t et avec un intervalle de temps 
d'emission du signal horaire independant dudit 
niveau de precision 

- Diffusion du signal horaire d'une horloge spe- 
cifique uniquement lorsque I'horloge n'a recu 
aucun signal horaire d'une horloge appartenant 
a un niveau de precision plus eleve, ou durant 
ces etapes chaque horloge recevant ladite 
emission (RXCE) met son heure a jour. 

Procede selon la revendication 3, caracterise en 
ce que chaque horloge (CLK) recevant une emis- 
sion de signal horaire d'un niveau de precision egal 
ou superieur ne diffuse pas son signal horaire pen- 
dant un intervalle de temps supplemental supe- 
rieur au dit intervalle de temps preselectionne. 

Precede selon I'une des revendications 1 a 4, ca- 
racterise en ceque ledit intervalle supplemental 
est une valeur aieatoire ou pseudo-aieatoire liee a 
I'etat interne d'un appareit auquel I'horloge (CLK) 
appartient et ne depend pas uniquement de I'heure 
courante, ou ces valeurs sont modifi6es periodique- 
ment ou apres chaque emission de signal horaire. 

i. Procede selon I'une des revendications 1 a 5, ca- 
racterise en ce que ledit signal horaire (TXMIT) est 
transmis uniquement a une partie des horloges du- 
dit reseau. 

r. Proc6d6 selon I'une des revendications 1 a 6, ca- 
racterise en ce que ledit intervalle de temps pre- 
selectionne est une periode factorielle d'une minu- 
te. 
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8. Precede selon Tune des revendications 1 a 7, ca- 
racterlse en ce que si des syntoniseurs relies aux 
horloges (CLK) recoivent le signal horaire de diffe- 
rents fuseaux, un de ces fuseaux horaires est se- 
lectionne pour diffuser sur ledit reseau. 

9. Precede selon Tune des revendications 1 a 8, ca- 
racterlse en ce que lors de revaluation de Pheure 
interne d'une horloge (CLK) et de remission du si- 
gnal horaire sur le reseau, le retard de diffusion du 
signal horaire dans le reseau est compense par I'uti- 
lisation de moyens appropries de temporisation 
(D1, D2). 

10. Precede selon I'une des revendications 1 a 9, ca- 
racterise en ce que des moyens de filtrage num6- 
rique (Fl) comparent I'heure interne d'une horloge 
(CLK) et remission du signal horaire (RXVE) sur le 
reseau et ne permettent (CSW2) la mise a jour que 
lorsqu'un 6cart supeneur a un seuil donne est cons- 
tate pendant une periode d'observation preselec- 
tionnee. 

11. Appareil de synchronisation d'horloges connectees 

a un reseau selon un precede conforme a I'une ou 25 
a plusieurs des revendications 1, 2 et 5 a 10 et 
incluant : 
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une horloge (CLK) appartenant a un niveau de 
precision choisi parmi plusieurs n iveaux de pre- 
cision differents, 

- des bus d'interface (BIU) capables d'emettre 
(TXMIT) le signal horaire de I'horloge dans le 
r6seau apres expiration d'un intervalle de 
temps preselectionne lie au dit niveau de pre- 
cision de telle sorte qu'un niveau de precision 
plus Sieve est associe a un intervalle de temps 
plus court et ou les dispositifs de decompte des 
intervalles de temps sont assoctes a ladite hor- 
loge, 

- des moyens ^interruption (DBL, CSW1 ) capa- 
bles d'interrompre la transmission du signal ho- 
raire entre I'horloge et les bus d'interface pen- 
dant un certain intervalle de temps apres cha- 
que reception de signal horaire (RXVE) par les- 
dits bus d'interface, ou le signal horaire de I'hor- 
loge n'est transmis que lorsque les bus d'inter- 
face n'ont recu aucun signal horaire d'une hor- 
loge appartenant a un niveau de precision plus 
eleve, et ou le signal horaire de ladite horloge 
est mis a jour a reception de ['information du 
signal horaire de remission (RXVE) et les dis- 
positifs de decompte des intervalles de temps 
sont r6initialis6s, 

12. Appareil de synchronisation d'horloges connectees 
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a un reseau selon un precede conforme a I'une ou 
a plusieurs des revendications 3 a 10 et incluant : 

- une horloge (CLK) qui appartient a un niveau 
de precision choisi parmi plusieurs niveaux de 
precision differents, 

- des bus d'interface (BIU) capables d'Smettre 
(TXMIT) le signal horaire de I'horloge dans un 
reseau, avec une phase preselectionnee liee 
au niveau de precision de telle sorte que remis- 
sion du signal horaire associee au niveau de 
precision le plus eleve intervient plus tot, et 
avec un intervalle de temps d'emission prese- 
lectionne qui est independant dudit niveau de 
precision, 

- des moyens d'interruption (DBL, CSW1 ) capa- 
bles d'interrompre la transmission du signal ho- 
raire entre I'horloge et les bus d'interface pen- 
dant un certain intervalle de temps apres cha- 
que reception de signal horaire (RXVE), ou le 
signal horaire de I'horloge est emis seulement 
lorsque les bus d'interface n'ont recu aucun si- 
gnal horaire d'une horloge appartenant a un ni- 
veau de precision plus eleve, etou le signal ho- 
raire de la dite horloge est mis a jour lors de la 
reception de I'information (RXVE) du signal ho- 
raire de remission. 

13. Appareil selon I'une des revendications 11 ou 12, 
caracterise en ce que des moyens de filtrage nu- 
merique (Fl) comparent I'heure interne d'une horlo- 
ge (CLK) et remission du signal horaire (RXVE) sur 
le reseau et ne permettent la mise a jour du signal 
horaire de I'horloge que lorsqu'un ecart superieura 
un seuil donne est constate pendant une periode 
d'observation pr6s6Iectionn6e. 
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